Lecture 6, January 25, 1954
Continuaticn of inheritance behuvior of Ac,

I. Review of previous talk:
l. The inh ritance of Ac -- proceny tests:
a). 5 ratios: 1 AcAc : 2 Ac ac : 1 ac ac

b). Backcross tests: Ac ac x ac ac L Ac ac : 1 ac ac

c). Ac Ac x 8&c ac ¢5 Ac ac : 1 no ac,
d). The ears produced by Re ¢ sh Wxds ac

Re ¢ sh Wx ds ac x C Sh wx Ds, ac

(1). The regular pattern of variegation ~- majority of
kernels,
(2). The unusual types of kernels:
No ¢ spots or areas Completely colored k-rnels
Tiny specks of ¢ Late Ds breaks in develorment

Areas only with few ¢ specks
marly losses or Ds bresks -- Like 1 Ac,

2, The effects of dosa of Ac: ‘he higher the dose, the later in dime
» of development that breaks occur at Ds,
3. The different jisolates of Ac: In two doses: et
a). ATl speckled with recessive spots: late but unlform pattern of
brezks at Ds -- in certain cells, late in development.,

b). Areas, distributed oveor kernel, in which bresks occur in some
cells, often assoclated with areas uwhere no brcaks occur,
Remainder of kernel has sneckled pattern of Ds breaks

¢). "ernels whare changes occur early to give sectors: <These
resemble 0 Ac, 1 Ac, 2 Ac and 3 Ac in same kernel,

Suggest that sometning is hapnening to Ae during early
development that resembles somatic segregation,

II, The analysis of the unusual kcrnels on the eavs produced by

g: g :i gﬁ ﬁg x C Sh wx Ds, no Ac V\iﬁjﬁhﬁﬂoﬁ»

1. Initial experiment: selected kernels showing no ¢ specks, thnt is, no
evidence of presence of Ac and 2 kernels that showed very late losces
or breaks at Ds,

2. Because material available was not great, first ex criment was scnetiing
of a trial to detcrmine something of nature of events, Analvsis made of
2"Dlantc derived from aberrant kernels. 2‘ from kernels with no ¢ gpecks, and
2 i'rom kornels showing late losses of C,

3. Necessary to determine if Ac pre uent or not, if Ds present in C chrmosome
and if transmissions of chronosomes 9 in next oeneratlmn were normal -- that is

- that no alterations had occurred to effect 1nhor tance of chrimosomes,
i, The tests: Self pollination of each +lant

Bach plant crossed to ¢ ds/e ds, ac ac - X G v Loy
Bach plant crossed to d ds / ¢ ds Ac 4c bo g
Bach plant crogsed by Ac-tester: I Sh wx Ds, no Ac, -ltly e
e ?1\-‘\5’4\\
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IITI. Kernel types on ear from initial tests:
¥, The plants showing no Ac:

h
3. Self-pollinated ear gave fPatio of 3 Colored, non-var, : 1 colorles
e« Crossed by I Sh wx Ds: All kernels colorless in wx class
No evidence of Ac,
¢). Crossed to ¢ ds / ¢ ds, ac ac Ratio of 1 Colored, non-var : 1 c¢/c

d). Crossed to ¢ ds / ¢ ds, Ac Ac:

25 Colored, non-variegated or not obviously variegated
F Colored with arcas of ¢ produced by Ds breaks
11 colorless ( c/o elass)

Shows that Ds in C Sh wx chromosome is active in presence of Ac,

(\\ Lomniy, b lwmd Ve S
e). Conclvsions: No Ac is present in these 1f plants, ‘

2. Plants derived from colored kernels that gave no evidence of Ds
breaks;: Ac present from tests, The Ac constitutions differed
among the plants. |\

a)e r% plants: tests showe&)tnau 2 Ac factors present., Not linked,
vl 7 oy )
b)e @ plants: 1 Ac factor present but in actlon it resembles two
doses of original Ac, ( Pucp, ¥ ko on gl
c)e 2 plants: either 1 Ae with double dose action or 2 Ac very
closely linked; o marked change 1n actlon of a

single Ac factory, ——

d). J plants: 2 Ac factors present) probably, Isdker linked,er
earlywchanges—eeeur~uin/spepeceﬁoas~ee&ls;af£eet&ﬁg

o " . L b
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3. The nature of the tests: The Ac acy; Ac ac plants,

a), Crossed to ¢ ds/c ds, ac ac: Gave: (Example)

67 C, non-variegated kernels
266 Colored kernels with ¢ areas: Two distinct classes of
kernels; those with early losses of Ds, thus some
large colorelss areas; those with late losses of
producing kerme 1ls with specks of c.
312 colorless kernels : the c/c class,

b). Crossed to plants that were ¢ ds/c ds, Ac Ac.
256 Colored kornels; not obviously variegated , tis rh (R {“i*'
6 Colored kernels witharas on fully sneckeld w1th c

70 Colored kernels - obviously v:Piriegated for ¢ areas
161 colorless kernels ( the ¢/c class)

c). Crossed by Ac theser stock This was Re C Sh Wx @s / I Sh wx Ds, ac/ac.



Kernel types on resulting ears 1n the I =X¥=xxx wx class

N C Sh wx Ds Re C Sh Wx ds ac
Re ¢ sh Wx ds x XY T 3R wx Ds ac

Only the I wx kernels can be considered:

253 I wx kernels with no bbvious variegation for C areas
218 + wx kernels with heavily speckled pattern of C (color)

boly T Wx ( the ¢ Wx / I wx class; cant test Ac in thesze kernels)

Dipgram of apvearance of I wx kernels:

d)s If we assumed plants being tested were Ac ac; Ac ac, the
gametic ratios for Ac would be:

1l Ac:L Ac2 : 1 Agt 1 A02 : 1 no Ac
Or: 1 4c « Ac : 2 Ac : 1 no 4c,
Gametic ratio for Ac is 3 with Ac to 1 with no Ac
e), In cross to ¢ ds/ ¢ ds, no Ac would expect a ratic of 3 C - ¢

variegated kcrnels to 1 with no variegation, Observed
266 variegated to 67 non-variegated, Two types of variegated

kernels: 1 with 2 Ac and 1 with 1 Ac., Diferences should be seen,

f). In cross to ¢ ds/ ¢ ds, Ac Ac plants wovld get:

From female: From male: Ac constitution:
ratio dose
¢ ds ¢ ds 1 C Ds; no Ac 2 Ac
Ac Ac
2 " 1 Ac 3 Ac
1 " ;2 Ae L. Ae

In olored class would expect 1 with 2 Ac : 2 with 3 Aec : 1 with

L Aec
1 AcAcAcAc : 2 Ac Ac Ac : 1 Ac Ac

If Iy Ac is too high a dose %o give Ds breaks early enough in development
of kernel, then this class would be non-variegated, This would give C S» wx

kernels, Ac tester stock used as female had an Ac that gives almost n»
effect in 3 doses, The smell specks of ¢ that might avpear difficult to
see, Thus, Ac Ac Ac cless could appear non-variegated, The l doses and

doses of Ac would produce kernels that were not obviously voriegated,

hus, ratio expected would be: 3 C kernels, not obviously variegated :

1 that was variegated, showing speckles of ¢,
Observed: 256 C, non-variegated : 70 C - ¢ variegate d and speckled,
and 6 odd kernels =~ only areas of specks of c:
Apvearance of kernels:



g)le In cross by I Sh wx Ds ac: C %h wx Ds
C oh wx Vs
The wx class of colorles kernels: I Sh wx Ds
Female contribution
1 Ac Ac Ac Ac : 2 Ac Ac : 1 with no Ac
L, Ac 2 Ac no Ac
Expect: No obvious var, I-C No var, Gives: 1 pon-var
VAT, 3 o
Observed: 258 I wx, no certainly var, (some had few C shecks!

218 I wx clearly var. for C specks

f). If this projected constitution is correct, then it should be
possible to prove it by progeny tests: This was done for I of the 6
plants that geve ratios in these i itial tests indicating the presence of
2 Ac factors, independently located in chromosome comnlement and not
linked to factors in short arm of chromosome 9.

IV, The progeny tests conducted with plants assummed to be Ac ac; Ac ac,
1. The Appearance of plants: Table on board,
2. The reason for the white streaks and their frequency:
a). Ds break could occur in either chromosome; <If in W Y Ds
chromo®» me, a white streak would appear. If a coincident Ds in both
chromosomes, then cells homozygous deficient for 2/3 of short arm would

be formed. These do not produce tlssue that can he seen, hey apnear to
be cells with enormous nuclei: "

This seen in the examination of the glumes of such plants:

b)e If Ac dose is high, then events occur very late, w streaks
may not be seen in the green backeground, If 1 Ac present, Ds breaks occur
early enough to produce a good streak, easily seen,



-l -

3. Tests of the plants in colurms A and B for Ac inneritance, Two

plants sclected from both A and B of each culture in Fig, 2

a). Bach plant crossed to a C sh bz wx ds, ac plant:

The cross: Female Male
Colum A C sh be ds, ac I Sh Bz Ds Ac ac; Ac ac
C Sh Bz Ds
Column B " " Ac ac

=]

b). Expected ratio of kernel types from crosses of plants in colurm A:
(1)Gametes: 1 Ac Ac : 2 Ac : 1 no Ac
$ with Ac to 1 with no Ac

Kernels should be in both I and C classes: 3 variegated to 1 non-var,

- <%
(2). The observed ratio of kernel types: Figure 3 on board,

a2

All ratios as expected excent for 1 aberrant plant: his
plant had new change of Ac, It was AcAc ac.

“eason why C Bz variegated kernels fewer than exnected: -
Can not see vaW1egat on in a purely speckled patierne

) ] ¥ . -
the two types of variegated kernels: “ate losses of Dominant: 24w
Barly losses of " .1 Ac

u. Tests of plants in column B for Ac inheritance, Two nlants
selected from each culture to be tested: The exvected gametic
ratio for Ac 1 with 1 Ac : 1 with no Ac.
The expected ratio of kernel types: I variegated to 1 non-varieg,

Tthe observed types of kernels iIn cross: Figure li, on board,

5. Conclusions:
1. Sumary of procedure so far:®
a). Ac ac plants self-pollinated
b). Yound the expected 1. Ac Ac : 2 Ac ac : 1 ac ac in F
(Allelic) have 1 Ac
c)e uamotes of Ac Ac plants tested for Ac, by cross with ac, All shoul
“ajority of kernels had expected pattsrn produced by Ac
Few unexpected types of kernels. Among them, o me with
no evidence of Ac,
23 suchl‘kernels removed from eors, Plants grown from them and
tested for Ac, )

n

11 plants: ©No evidence for Ac. Ac not in gamete produced by
Ac Ac plant,

12 plants: Ac present, In 6 of them, constitution was
apvarently Ac ac; Ac ac, Two non-allelic, non=-linked
Ac factors from plant that was Ac Ac, alleliec, A1l
gametes should have had only 1 Ac,



IV,

Progeny from i of the 6 plants assumed to hove Ac acy Ac sc
tested, These tests confirmed the Ac ac; Ac ac co stitu-
ticn in the lp select d cases derived I rom.C non=var, Kerhe

2. The reason that Ac not seen in oripginal non-vorlegated kornel:
The dose of Ac too high: Il Ac present in the endosperm,
3. To see the Ac action, must use an Ac ac; Ac ac plant as a pollen
~arent, Then, kernels have either Ac Ac or Ac - 2 or 1 dosc of Ac,

. Evidence so fﬂﬂ shows that Ac can be lost to a gomete in an 4Ac Ac plant
(allelic positicns of Ac), Or, an extra Ac factor can appear in o me
vametbs.

Te The relaticnship between

ok

the two suspected, Ratios were 11 to 12,

Can suspect transoooic"T on of Ac from one location to another,
Fremature to consider thiis now, but better to have something in
mind,

Dlagram of possible origin of No Ac and 2 Ac,
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9. This would fit with ouscrvaticns of the sectorial k- nels., Phgtos; (:)
Somatlc segregations of the Ac factor, would gilve these nwffnrns.
In many cas ses, associated with a break at Ds,

The cxaminaticn to present:
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V, Tests of the AcAc ac plants: R C Sh wx Ds
c s

1. ¥c nel tynes in crosses bo ¢ ds, ac females:

104 C to ¢ variegated: lote lo:zces

12l C, non-variegated

233 colorless (e¢/c kernels)

2, Kernel types in cross

Y&byt63:

Table
feel

£ C, Like Ac Ac type of original
P

es to ¢ ds/c ds. AcAc (allelic)

68 with no sharp veriegation -- small specks of ¢ in some or small

areas of C to e,

71 with ty~ical 2 Ac dose C to ¢ variegation

146 colorless (c/c)

3¢ By w I Bh wx Ds / Re C Sh Wx ds, ac ac,

Loyt

88 I w§&with ety few specks of C

b, 11 plants from these
kernels

All had few wd strenks
(Like 2 Ac action o

original Ac)

5. 2 plants crossed to  rohi
females: C sh bz, ds, ac L&)

*
I, non-var, I-Cbz C Bz C(Bz-Cbgz
Plant 1 n 61 63 Lo
Plant 2 100 118 112 100
/‘\

7
1“2_%’*”51'8}
\hx

\
Th@aJSQTSS

: 8 I wx, heavily

Tobtesq (Vs o T fec )

iJlant 1

o Uo;t a’ wro Cgel o Ln_bL Oc. %Q(J L{A(

—

The I kernels only: P dg

¢ 111 I Wx
speckled with C

Y
2 plants from these
kernels Tod e

Both had many wd streaks
(1 Ac type of ppiginal
Ac action)

(1oh,
Both crosczed to 53)
females+: C sh bz ds, ac

Tymnon: I-Cbz CBz CBz-bz
var,
o7 111 8Ly 88
Plant 2 225 165 195 166

4\



6. Conclusions: Altered Ac acts like AcAc -- double dose of Ac
sction at a single locus or:
Two Ac locl present, closely linked,

Vi, Altnourh first experiment showed much, I was not satisfied with the
tests in every case, especlally tﬁe onesg that apveared to show
altered Ac acticn as well as altered numbers. Also, the
tests were not large enough for any one plant; also, the Ace-
tester stocks could have been better, The e fore, the second
experiment conducted, and much more vreclisely with regard to
details,

Summery of results of the combi-ed experiments, I and II,

2 plants examined from C, non-veriegated kornels:
19 - No Ac
16 - Ac ac; Ac ac Two non-linked Ac

AR -
1 AcAc ac; Ac ac Two non-linked Ac; one with double-dose
. action,
6 Achc ac

8 plants from kernels showing only a few ¢ specks

-

i Ac ac; Ac ac  Tw non-linked Ac
1 Ache ac; Ac ac Two non-linked Ac; one with double dore actia
3 AcAc ac

8 plants from kernels showing a hea Vi]y speckled pattern of ¢ dots,.
Late loszes of € but uniform in pattern,

2 AcAc ac or two closely linked Ac, In one dose, very
rregular patterns; Cametic ratios irregular; many
altered types of pattérns of wvar, Suggests early
transpositions of Ae
i. Ac ac; One Ac but dosage action increased over that of
original Ac but not doubled in action,

“\
1 "AcAc" ac, The Ac action altered, Produces early
sectorials in one dose,

1 Ac ac., Une Ac, Could not discover any modification in action
corparéd to original Ac,
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